


Introduction:

In this course (http://www.ncbi.nIm.nih.gov/Class/minicourses/), we will first try
to make sense of the DNA sequence by determining whether it encodes for a
protein. If it does, then we will use this protein sequence to search for the
presence of any motifs or structural domains present in it and also to predict its
function. Finally, we will map the protein sequence onto the structure of a
protein with similar sequence.

We recommend beginning with the uncharacterized Drosophila melanogaster
genomic sequence from the GenBank record AE003584 found in the first
electronic notebook, however, you can use another uncharacterized
Drosophila melanogaster genomic sequence by choosing another notebook
from the list below.

Electronic Notebook for Protein Sequence Analysis

The electronic notebook is a tutorial and analysis web-form consisting of a set
of links to protein analysis tools combined with areas into which results and
personal notes can be recorded. All the analysis tools open into a second
"tools" window from which the results of an analysis can be pasted into the
electronic notebook. The "Cheat now!" links open a third window in which a
complete set of results have already been recorded. The electronic notebook
can also be used to analyze a new DNA sequence by substituting the new
sequence the original sequence found in the DNA sequence text area. The
electronic notebooks used in this course are publicly accessible over the
internet.

URLSs Used:

Class Page: http://www.ncbi.nlm.nih.gov/Class/minicourses/
GenScan: http://genes.mit.edu/GENSCAN.html

ScanProsite: http://www.expasy.org/tools/scanprosite/

BLASTP: http://www.ncbi.nlm.nih.gov/BLAST

COGs: http://www.ncbi.nlm.nih.gov/CO0G/old/

MultAlin: http://prodes.toulouse.inra.fr/multalin/multalin.html
CDD: http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi

NoteBooks:
http://www.ncbi.nlm.nih.gov/Class/minicourses/xla.html
http://www.ncbi.nlm.nih.gov/Class/minicourses/x2a.html



http://genes.mit.edu/GENSCAN.html

Outline

Making Sense of DNA and Protein Sequences
Eukaryotic DNA query (Drosophila genome)
Predict coding region/exons (GenScan)

Obtain protein product (GenScan)

|dentify motif/site (ScanProsite)

Search for similar sequences (BLASTD)
Predict function (COG)

Perform multiple sequence alignment (Multalin)
Obtain 3-D structural template (CDD)

To identify any exons in the DA sequence and generate a predicted protein
sequence, click here:

GenScan

Paste your DNA sequence into the GenScan input window. Press the "Rur Genscan™ button,
Select the protein translation with the highest exon P-values and paste this FASTA formatted
output into your notebook,

Protein Sequence from Genscan

=
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The New GENSCAN Web Server at MIT

Identification of complete gene structures in genomic DNA
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 sequences up to 1 million base p
s, recuest a loc
-

Sequence name (op

H# Predicted peptides only X

Upload your DNA sequence file (one-letter code, upper or lower case, spaces/nun gnored):
Browse...

i , upper or lower ¢ 'mumbers 1

gaacgatcoa gogogatgtt gatcaccgoo ttgttgtoat
catcoacaat

239101 gatggtgacy ttgacatggy ttttgttgoo gtaattgagy cgoctgaagt
ggaagtooot

239161 atgocagaaac ttoggatgga tgttgoactc cagatgotga ttgotasaaac
gaaagotgoo

239221 aaagotcagy accatggott ggatgactoc cgaagotoce gotocgaataa
gattgtggoa

239281 goooctgttto tocaacdtta goatccacga cgtaaccagy gagttaagot
gotgaagatt

239341 agacatctog cgocaaagat totocgocty cagagtgtga tacgaatcgt
agoagootte

To have the lts mai ou, enter your email add

Run GENSCAN Clear Input




GENSCAN 1.0 Date run: 2-Jan-108 Time: 08:08:13
Sequence 08:08:12 : 5100 bp : 46.29% C+G : Isochore 2 (43 - 51 C+G¢%)
Parameter matrix: HumanIso.smat

Predicted genes/exons:

Gn.Ex Type S .Begin ...End .Len Fr Ph I/Ac Do/T CodRg P.... Tscr..
1.01 Sngl + 27 458 432 2 O 48 49 383 0.447 24.68
1.02 PlyA + 489 494 6 1.05
2.00 Prom + 830 869 40 -6.86
2.01 Init + 1002 1069 68 2 2 53 89 83 0.970 3.88
2.02 Intr + 2549 2708 160 2 1 72 105 284 0.980 28.49
2.03 Intr + 2771 2872 102 1 O 10 86 251 0.999 17.47
2.04 Intr + 2935 3183 249 0 O 73 100 586 0.999 55.93
2.05 Term + 3253 3948 696 0 O 90 49 1324 0.999 122.25
2.06 PlyA + 4120 4125 6 1.05
3.04 PlyA - 4162 4157 6 -0.45
3.03 Term - 4448 4261 188 0 2 37 42 95 0.922 -2.55
3.02 Intr - 4635 4511 125 2 2 44 90 91 0.949 5.13
3.01 Init - 5046 4694 353 0 2 66 43 485 0.897 38.43

Click here to view a PDF image of the predicted gene(s)
Click here for a PostScript image of the predicted gene(s)

Predicted peptide sequence(s):

>08:08:12|GENSCAN predicted peptide 1]143 aa
MPRTLPWTTVFTAVASSARAKSMEKLTVVEFLLRMHSALVVSQPSMATRVNLPVEDPQSLN
SRAPAKTTSAAQAITAYLSIFFHLIELQGKRIGWLFRWLSPLSASSQRYESTKSGESPKT
TOQSFRMNGKQLRAATQKKAFFDD

>08:08:12|GENSCAN predicted peptide 2]424 aa
MSQICKRGLLISNRLAPAALRCKSTWESEVOMGPPDAILGVTEAFKKDTNPKKINLGAGA
YRDDNTQPEFVLPSVREAEKRVVSRSLDKEYATIIGIPEFYNKAIELALGKGSKRLAAKHN
VTAQSISGTGALRIGAAFLAKFWQGNREIYIPSPSWGNHVAIFEHAGLPVNRYRYYDKDT
CALDFGGLIEDLKKIPEKSIVLLHACAHNPTGVDPTLEQWREISALVKKRNLYPFIDMAY
QGFATGDIDRDAQAVRTFEADGHDFCLAQSFAKNMGLYGERAGAFTVLCSDEEEAARVMS
QVKILIRGLYSNPPVHGARIAAEILNNEDLRAQWLKDVKLMADRIIDVRTKLKDNLIKLG
SSOQNWDHIVNQIGMFCFTGLKPEQVOKLIKDHSVYLTNDGRVSMAGVTSKNVEYLAESTH
KVTK

>08:08:12|GENSCAN predicted peptide 3[221 aa
MSNLQQLNSLVTSWMLTLEKQGCHNLIRAGASGVIQAMVLSFGSFRFSNQHLECNIHPKE
LHRDFHFRRLNYGNKTHVNVTIIVDDDNKAVINIALDRSDRSYYACDGGCLDEPVLLTQN
RRQFPVKLTEPLTAILYITEDKQHMEELHHATHVKEVVEAPAHEQHLIALHRHGHQLGGL
PTLEWVSVCAIIIVFHIFLCKLIIKEYCEPSDKLRYRYNKP


http://genes.mit.edu/GS/08:08:12.pdf
http://genes.mit.edu/GS/08:08:12.ps




Home ScanProsite ProRule Documents Downloads Links

ScanProsite [help]

Sequence(s) to be scanned: Motif{s) to scan for:
Enter:
» UniProtKB(Swiss-Prot and TEEMBL) AC and/or ID Enter:
(e.g. POO747, ENTK_HUMAN) + PROSITE AC and/or ID (e.g. PS50240, CHEB)
« PDB identifier(s) » your own pattern(s)

« your own protein sequence(s)

VTAQSISGTGALRIGAAFLAKFHQGNREIYIFSPSWGN?NAIFEHAGLP\’A ﬂ
INRYRYYDEDT
CALDFGGLIEDLEKIPEKSIVLLHACAHNPTGVDPTLEQWREISALVEKR
INLYPFIDMAY
QGFATGDIDRDAQAVRIFEADGHDFCLAQSFAKNMGLYGERAGAFTIVLCS j
DEEEAARVMS
QVEILIRGLYSNPPVHGARIAAEILNNE DLRAQWLEDVELMADRIIDVRT E
KLKDNLIKLG Protein database(s):
S5 QIWDHIVINQTEHECET ELXEFEQVORLIKDE SVYLINDGERY SMAGVI SK  UniProtkKB/Swiss-Prot ¥ including splice variants ™ UniProtKB/TTEMBL 7 PDB
[TVEYLARSTH domize databases |no =
i randomize
| ~| Filter(s):
Clear « Ontaxonomy: (e.g.Eukaryota; Escherichia coli;)
¥ Exclude motifs with a high probability of occurrence + On description: (e.g proteass)
™ Do not scan profiles Pattern option(s):
« Allow at most |0 X sequence characters to match a conserved position in the pattern
« Match mode [greedy. overlaps. noincludes x|
Qutput:
« Format | Graphical rich yjew 7 Show low level score
« Show orly sequengés with at least hit(s) I” Retlrieve complete sequences

Maximum of Your e-mail:

[ START THESCAN | reset

hed sequences | 1000 =

Home ScanProsite FroRule Documents Downloads Links

praSit

ScanProsite Results Viewer

This wiew shows ScanProsite results together with ProRule-based predicted intra-domain features (help).

Hits for all PROSITE (release 20.24) motifs on sequence 08-08-12-GENSCAN_predicted_peptide_2-424 _aa:

found: 1 hitin 1 sequence

08-08-12-GENSCAM_predicted_peptide_2-424_aa (424 aa)

NEQICFRGLLISNRLAPAALRCESTWFSEVQUGP PDAILGVIEAFFID TP FEINLGAGAYRDDET
QPFVLPSVREAEFRVVERSLDFEYATIIGIPEFVIEAIE LALCKGSFRLAAKIIVTAQS IS GTGAL
RIGAAFLAKFUQGNREIYIFSPSWGHIVALIFEHAGLEFVNRTRY VDFDTCALDFGGLIED LEKIFEE
SIVLLHACAHNPTGVDFTLEQWRE ISALVEFRNLTFFIDMATOGFATGD IDRDAQAVRT FEAD GED
FCLAQSFAKNMGLYGERAGAFTYLCSDEEEAARVIGOVEIL IRGL TSNP PYHGARIAAE TLNNED L
RAQULEDVKLMADRIIDVRTKLEDNLIKLGSSONUDHIVN] IGHFCFTGLEPE QVQKLTEDHSVY L
THDGRVSMAGVTSKNVE ¥ LAE STHEVTE

1 100 200 300 400 00 500 o0 G0 00 1000
ruler:

hits by pattegAs: [1 hit (by 1 pattern) on 1 sequence]

AA TRANSFER_CLASS_1 Aminotransferases class-| pyridoxalphosphate attachment site

08-08-12-GENS~ 1 (424 a=)
270 - 283: SFAKNnGLYGERAG
Legend:
* *
disulfide bridge active site other ‘ranges’ other sites

horizontal scaling: |0.6

do not show text labels: [

dao not show sites in hits: ™

do not show ranges in hits:
redisglay |




Home ScanProsite ProRule Documents

PROSITE documentation PDOC00098 [for PROSITE entry PS00105]

Dowmloads Links

Aminotransferases class-l pyridoxal-phosphate attachment site

Description:

Aminotransferases share certain mechanistic features with other pyridoxal-phosphate dependent enzymes, such as the covalent binding of the pyridoxal-phosphate group to a
lysine residue. On the basis of sequence similarity, these various enzymes can be grouped [1.2] into subfamilies. One of these, called class-l, currently consists of the following
enzymes

+ Aspartate aminotransferase (AAT) (EC 2.6.1.1). AAT catalyzes the reversible transfer of the amino group from L-aspartate to 2-oxoglutarate to form oxaloacetate and
L-glutamate. In sukaryotes, there are two AAT isozymes: one is located in the mitochondrial matrix, the second is cytoplasmic. In prokaryotes, only one form of AAT is found
{gene aspC)

+ Tyrosine aminotransferase (EC 26.1.5) which catalyzes the first step in tyrosine catabolism by reversibly transferring its amino group to 2- oxoglutarate to form
A-hydroxyphenylpyruvate and L-glutamate.
+ Aromatic aminotransferase (EC 2.6 1 57) involved in the synthesis of Phe, Tyr, Asp and Leu (gens twB)
+ T-aminocyclopropane-1-carbowylate synthase (EC 4 4 1 14) (ACC synthase) from plants. ACC synthase catalyzes the first step in ethylene biosynthesis
+ Pseudomonas denitrificans cobC, which is invalved in cobalamin biosynthesis
+ Yeast hypothetical protein v JLOB Owy.
The sequence around the pyridoxal-phosphate attachment site of this class of enzyme is sufficiently conserved to allow the creation of a specific pattern
Lasi updaie
April 20086 f Pattern revised

Technical section:
PROSITE method (with tools and information) covered by this documentation:
PE— _— —

Af_TRANSFER_CLASS 1, PS00105; Aminotransferases class-l pyridoxal-phosph site (PATTERN)
CErE e FEET [GS] - [LIVMFYTAC] - [GSTA] - K - x{2) - [GSALVN] - [LIVMFA] - x - [GNAR] - {V} - R - [LIVMA] - [GA]
K is the pynidoxal-P attachment site
equences lknown to Delong to this AL
class detected by the pattern

Other sequence(s) detected in I
Swiss-Prat:

= Retrieve an alignment of Swiss-Prot true positive hits:

Clustal format, color, condensed view / Clustal format, color £ Clustal format, plain text / Fasta format
= Taxonomic tree view of all Swiss-Prot/TrEMBL entries matching PS00105

= Retrieve a list of all Swiss-Prot/TIEMBL entries matching PS00105

= Scan Swiss-Prot/TrEMBL entries against PS00105

= view ligand hinding statistics

Matching PDB structures: TAAM TAAT TALW TAHE . [ALL]




To search for proteins with similar sequences, use BLASTH:

BLAST

Run a BLASTQE search against the Swiss-ProtE_daIabase by pasting the protein sequence from
GenScan into the input box on the BLASTp page. Choose the SwissProt database from the
database listbox, then press the "BLAST" button. Format your results as "Flat-query anchored
with dots for identities” by selecting the "Reformat these Results" link on the results page and paste
this alignment into your notebook.

BLASTP Alignment (against SwissProt)




s BLAST

- - =
Home  RecentResults Saved Strategies Help
» NCBI/ BLAST/ blastp suite: BLASTP programs search protein databases using a protein query. more.. Reset page  Bookmark
Enter Query Sequence
Enter accession number, gi, or FASTA sequence & Clear Query subrange @
CALDFGGLIEDLKKI PEKSIVLLHEACAHNPTGVDPTLEQWREISALVKKRNLY PFIDMAY _f_]
QGFATGDIDRDAQAVRI FEADGIDFCLAQS TAKNMGLY GERAGATTVLCSDEECAARVMS From I
QVKILIRGLYSNPPVHGARIARETLNNEDLRAQWLKDVKIMADRIIDVRTKLKDNLIKLG
SSQNWDHIVNQIGMF CFTGLKPEQVOKLIKDHSVYLTNDGRVSMAGVT SKNVEYLAESTH To l
KVIK v
Or, upload file I R I o
Job Title I

Enter a descriptive title for your BLAST search &

Choose Searc

Database ISwissprot protein sequences(swissprot) :I &
Organism
Optional
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &
Entrez Query Il
Optional

Enter an Entrez query ta limit search &

Program Selection

Algorithm % blastp (protein protcin BLAST)
' PSI-BLAST (Position-Specific lterated BLAST)

' PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithm @&

| Search database swissprot using Blastp (protein-protein BLAST)
‘ " Show results in a new window

10



BLAST

o Home @ Recent Results  Saved Strategies Help

» NCBI/ BLAST! blastp/ Formatting Results - RRS5EZ3V5015 Reformat these Results Edit and Resubmit] [Sign in above to save your search strategy]
Job Title: 08:08:12|GENSCAN_predicted_peptide_2|424_aa

BLASTP 2.2.17 {Aug-26-2007)

Reference:

Altschul, Stephen F., Thomas L. Madden, &Zlejandro &. Schiffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and Dawvid J. Lipman
(1997), "Gapped BLAST and PSI-BLAST: a new generation of

protein database search programs", Nucleic Acids Res. 25:3389-3402.

RID: RRSEZ3VS015S

Database: HNon-redundant SwissProt segquences
264,374 sequences; 100,809,456 total letters

If you have any problems or guestions with the results of this search
please refer to the BLAST FAQs
Taxonomy reports

Query= 08:08:12|GENSCAN predicted peptide 2|424 aa
Length=424

<, BLAST

o Home  RecentResults  Saved Strategies  Help

» HCBI BLAST/ Format Request

Query cl|23422 08:08:12|GENSCAN_predicted_peptide_2|424_aa(424 letters)
Database swissprot

Job title  08:08:12|GENSCAN_predicted_peptide_2|424_aa
Request |D [RREEZ3VA015 ||_viewreport || I Show results in a new window

Format show |Alignment x| as[HTML x| [T Advanced View Reset form to defaults

(_.

Alignment View I Flat query-anchored with dots for identities. LI

(_.

Display ¥ Graphical Overview ¥ Linkout ¥ Sequence Retrieval ¥ NCELgi @
Masking Character | Lower Case =1 Masking color: [Grey =] @

Limit results Descriptinns:|1UU 'l Graphicalnverview:|1UU ¥| Alignments: [ 100 ¥

Organism  Type common name, binomial, taxid, or group name. Only 20 top taxa will be shown.

©

(_.

Entrez query: |
BxpectMin:[0  [Expectmax[10 |
Formatfor [ PSLBLAST with inclusion threshold: (0.001

©

(_.

(_.




:‘_, BLAST

o Home  Recent Results = Saved Strategies  Help

» NCBI/ BLAST! blastp/ Formatting Results - RRSEZ3V5015 Reformat these Results Edit and Resubmit] [Sign in above to save your search strategy]
Job Title: 08:08:12)GENSCAN_predicted_peptide_2|424 aa

BLASTP 2.2.17 (Aug-26-2007)

Reference:

Altschul, Stephen F., Thomas L. Madden, Alejandro &A. Schiaffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman
(1997), "Gapped BLAST and PSI-BLAST: a new generation of

protein database search programs", Nucleic Acids Res. 25:3389-3402.

RID: RRSEZ3VS015
Database: Non-redundant SwissProt sequences
264,374 sequences; 100,809,456 total letters

If you have any problems or guestions with the results of this search
please refer to the BLAST FAQs
Taxonomy reports

Query= 08:08:12|GENSCAN predicted peptide 2]424_aa
Length=424

Distribution of 91 Blast Hits on the Que uence

|M0use over to see the defline, click to show alignments

Color key for alignment scores
<4 0-50
Query [
1 1 1 1 1 1
u] g0 160 240 320 400
— —
——
—
—
——
—
Distance tree of results MEW
Score E
Sequences producing significant alignments: (Bits) Value
gi|75042478 |sp|QSRES0.1|ARTM PONPY Aspartate aminotransferase... 545 2e-154
gi|112983|sp|PODS05.2] HUOMAN Aspartate aminotransferase, ... 543 4e-154
gi|l112984|sp|PO0S 1] M MCOUSE Aspartate aminotransferase, ... 543 Se-154
gi|l112987|sp|PODS0T7.2] EL Lspartate aminotransferase, mi... 543 Te-154 [3
gl |75075926|=p|Q4R559.1] TM MACFZL Aspartate aminotransferase... 542 le-153




r Query 285 FCL-&Q-45FRRNMGLYGERAGAFTVLCFDEEE-———-RARR————————————— VHSOVE-

75042478 27 e TR -F ——.K-————— E..L.-
M 75042478 271 v C Y v MV.E.LD E E..L
112983 271 V..-C.——.¥.......... V... .MV.E.2D.——— K. —— E..L.—-
112983
112584 271 V..-C.——.¥.......... V..., vV.E.a..——.K.—m——————— E..L.-
[N112984
28987 27 B T -F K- o La-
Mi112987 271 v C Y v V.E.L K E..L
7507582 27 e TR -F ——.K-————— oL -
M 75075226 271 v C Y v MV.E.LD E E..L
112985 271 V..-C.——.¥.......... V..., v.E.a..——EK.————— E..L.—-
112985
oL £ P e I R R Y - T T T AT T T T T .. -
Mi1es261 271 v C Y v V.E.L E E..L
288 2 O T -— K. o La-
Mi112981 64 VV.-5 Y I.E.n K E..L
2882 242 T . -F - K- oL -
Mi1123z2 242 v C Y v MV.E.LD E E..L
[ 74582855 276 T C.BI.AN.A..———— .. .————————————— IE..T.-
oL < = e A ] - . " am « B8 —— . VAR « Siw -
Mi1s3258 268 IGI-5 Y R.V.CL5 E.FPEQ VA E..LQ
251 T8 2 e TR Y e F -————535.-——————————— E..L.-
M 2z08178 256 LLV Y V..LSIVSESADV 55 E..L
8258 28 e IR Y e -F -— .. E..L.-
MMi1168258 287 CLV Y V..L5IV.ESADV = E..L
21542386 243 CLI-..——.¥....onnann V..L5IV.E5ADV-——— . 5E———————————— Eloo -
M21542386
<& s < - i A L L R .. Y - ™ -1 e . .. -
Maiza72 243 CLn Y V. .L5IV.ETADV SK E..L
M sz4706 245 LIM-..——. Y. ... nns V..L5IV.G5ADV-————. V. ————————————— E..L.-
Mi1z2971 250 LFC-..--..5..F N..V.NL5.VGK..DN-——VQ.———————————— L. .ME-
[M21542387 241 CLI-..——.¥...vuunnnn I.5L.IV.TS.DVV——— . EE———————————- .EN..L-
M 75041219 251 .FC-..——..5..F...N..V.NL. .VGFEP.G--——IL.————————————— .L..ME-
M 1z6630457 251 FC-..--..5..F...H..V.HL. .VGEEP.5--——-ILQ————————————— L. .ME-
M 75076072 251 .FC-..——..5..F...N..V.NL. .VGEEP.5--——IL.————————————— L. .ME-
M s302703 251 .FC-..——..5..F...N..V.NL. .VGEEP.5--——-ILQ————————————— .L..ME-
M 20532373 230 V- - Y5, L. LR LINLV. L SRDA--— T ————————————— K. L.-
Mi112279 291 vLv-..--.¥5..L...4..I..IN.I5.5F.5-———...————————————— K. L.—-
Mi12976 251 LFC-..--..5..F...N..V.HNL. .VREKEPD5-————IL.————————————— L. .ME-
Maiz22085118 251 LFC-..--..5..F...N..V.NL. .VGEEHD5----VL.————————————— .L..ME-
Mi126302508 251 LFC-..--..5..F...N..V.NL. .VRRKEFD5-——IL.————————————— L. JMO-
MMi23065117 251 LFC-..--..5..F...N..V.NL. .VAKEPD5-——IL.————————————— L. .ME-
Mi112275 251 LFC-..--..5..F...N..V.NL. .VGEE5D5-———-VL.————————————— L. .ME-
Ma1703040 247 VEV-C.——..... A.M....V.C.HLALTEQAQNKTIKPA-———————————— .T..LE-
M 74582081 247 EV-Clo—— e T.CHMHYVAK.RAST-———-FKNE-——————--————— L. JLC-
M 2432843 243 MVW-5.-—..... F...N..V.HL. .VVNNEAV-——I.G——————--————— FQ. .M5-
Mi168262 238 LLV-.5--..5..F N..V....LVRZENA.T-———.5T————————————— 5LT...-
Maiz230872 240 FV-55--..5.5F5..... ¥..L5IVIESRD.-——5..———————————— Lo a—
MMi112289 238 LIV-.5--.¥5 N..v..C.Lva4.5.T----VD.————————————— LF. . M.-
M 17433702 238 LIV-.5--.¥5 N..v..C.Lvoaa .. T--—-VD.————————————— LF. . M.-
M 20137200 238 LIV-.5--.¥5 H..Vv..C.LVA& . 2. T-———VD.————————————— AF..M.-
M20141944 238 ALV-5HN--..5.IF5..... Vv.GL5.V.E.A.I-——...———————————— LG.L. -
M12330954 238 VLVv-T5--.C5..F...RD.V..LI.CAQNA.K————LTD-————---————- LE..L&—
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Haemophilus influenzae
Pastewrelia multocida

elineated by comparing protein sequences encoded in 43 complete
0 G consists of individual proteins or groups of paralogs from at least 3

COGnitor

Genome A Genome O
All proteir All protz

v
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To search against the COGs database, click here:

Clusters of Orthologous Groups of proteins (COGs) were delineated by comparing protein
sequences encoded in 43 complete genomes, representing 30 major phylogenetic lineages. Each
COG consists of individual proteins or groups of paralogs from at least 3 lineages and thus
corresponds to an ancient conserved domain. Use the COGnitor to compare the protein sequence
to the COGs database.

Paste the FASTA formatted protein sequence from GenScan mto the COGnitor input box and
vress the "compare to COGs" button.  Click on the link to the highest-scoring COG and click of
the disk icon to save the sequences in the COG to a local file on your desktop to be used as input
o Multalin below. Drag this file from your desktop onto your "tools" browser window to display thg

sequences. Then copy and paste these into your notebook under "COGs FASTA Sequences”.

COGs FASTA Sequences

15



COGs

Phylogenetic classification of proteins encoded in complete genomes

Clusters of Onhologous Groups of proteins (COGs) were delineated by comparing protein sequences encoded in 43 complete gen
representing 30 major phylogenefic lineages. Each COG consists of individual proteins or groups of paralogs from at least 3 lineages
corresponds to an ancient conserved domain.

Seience 1997 Oct 24;278(5338).631-7,
Nucleic Acids Res 2001 Jan 1; 29(1):22-28.

Protein/Gene name: Text search:

Code Name Proteins  principal component analysis of genomes
m COGs
O A Archasoglobus filgidus 2420 1872 List of COGs
& 0 Halobacterium s, NRC-1 2605 1701 pistribution
& Meihanococcus janraschii 1786 1330
Metharnobacierium thermoautotrophicum 1873 1388 Co-occurences
&P Thermoplasma acidophilum 1482 1230 Phylogenetic patterns
- Thermoplasma volcanium 1499 1243 Flrlbasnstic pattestis sesrcli
O K Pyrocaccus horikoshii 1800 1378 e B
- Pyrococcus abysst 1768 1456 Functional categories
& Z Aarapyrum peraix 1841 1178
&Y Saccharomyees caravisias 5955 2200 J K L
¢ Q Aquifex asolicus 1560 132.53 DOMNTPT
&V Thermotoga maritime 1858 1527
& D Deinococcus radiodurans 3187 222 G CET FHI Q
Mycobacterium tuberculosis 3927 2585
R AHVCODAULeriyin LbercHioss
¢R Mycobacterium leprae 1605 1134 RE
&L Lactococcus lactis 2267 1(13 18 Pathways and
Streptacoccus pyogenss 1697 1211 finctional systems
& B Bacillus subiilis 4118 2870
= Bacillus halodurans 4066 2878 ETIP
& C Synechocystis 3167 2159

COGnitor

Compare your sequence to COG database

Help
compare to COGs Clear | BeTsto 3 clades 'l =

Paste your sequence and piggs the button above.

>08:08:12 |GEN5:AN_predNﬁ_pepcide_z |424_aa =]
M5QICKRGLLISNRLAPAALRCKSTRE SEVQMGPPDATLGVI EAFKKDTNPRKINLGAGL
YRDDNTQPFVLPSVREAEKRVVSRSLDKEYATT IGTPEFYNRATELALGKGSKRLARKEN
VTAQST5GTGALRIGAAFLARFWQGNRET YT PSPSHGNEVAT FEHAGLPVNRYRY YDEDT
CALDFGGLIEDLERIPERSTVLLHACAHNPTGVDETLE QWRE TSALVKKRNLYPFIDMAY
QEFATEDIDRDAQLVATFEADGHDFCLAQSFAKNMGLY GERRGAFTVLCSDEEEARRVHS
QVRILIRGLYSNPPVHGARIAAETLNNEDLRAQWLKDVKLMADRI IDVRTKLEKDNLIKLG
5SQNWDHIVNQIGMECFTGLKPEQVQRLIKDHSVYLTNDGRY SMAGVI SKNVEYLAESTH

KVTK

I™ Skip low-complexity filtering
=



08:08:12|GENSCAN predicted peptide 2424 aa (424 letters)

ZI]. E | COG1448 | Aspartate/aromatic aminotransferase e Help
proteins pet-score: 51
|----|----|--\--|----|- 424 letters
— ) 804 =>YLROZ7c (432) - COG1448
— r 885 =>NMBOS40 (297) - COGl448
— + 881 = HM&QT1S (3897) - COGl444

853 =>HI16l17 (396) - COG1448
833 =>PRA3139 (398) - COGl448
831 =>PM0621 (396) - COG1448

|

66 genomes version

20
proteins . L . Help
T |E | €0G1448 | TyrB | Aspartate/aromatic ase

info Genome context

Pathways /| PHENYLALANINE/TYROSINE BIOSYNTHESIS
Functional systems L EUCINE BIOSYNTHESIS

Y EFG HSNUJXI
H gl
; ; pas | HII617 PM0621
s
; ; o | XFo036
; ; NI:JE NMBO0540 NMB1678 | NMA0719 NMA1937
J
- _ 105 _
A | mlo408
= E twiB aspC | ZaspC ZtwiB =
ENT orh aspl | Laspl AOVID
Y | YLR027c YKL106w F | pA0870 PA3139 I o637 CPr0740
Sce | T-R0elc IRLIDOW || g [2AUSIO2ASISY cLa | & RN
; G | yc1203 veaosi3 ;
Ve | YC1293 VEARSLS




To generate a multiple sequence alignment, use:
Welts¥lin
Paste the sequences from your best—hit COG, saved in your "COGs FASTA Sequences”
notebook area, into the input box of Multalin. Also paste in the protein sequence derived from
GenScan to include your unknown sequence in this alignment and press the “Start Multalin/”

button. Display these results in text form by clicking on the "—Results as a text page (msf) ”
link. Paste this Multalin display into your notebook.

Multalin Alignment

b

[ 54

18



sample sequences) |>

or select a file: Browse...

Multiple sequence alignment by Florence Corpet

Published research using this software should cite:
"Multiple sequence alignment with hierarchical clustering"
F. CORPET, 1988, Nucl. Acids Res., 16 (22), 10881-10890

il
INRA. JTEVINRA
Home page L.G.C-Auzeville || Zlletlrifii

@ Sequence data

Cut and paste your sequences here below. @

dicted peptide 2|424 aa

ADGHDFCLAQSFAXNMGLYG! 3,
V ILNNEDLRAQWLKDVKLMAD]
SSQNWDHIVNQIGMFCFTGLKPEQV DHSVYLTNDGF

vou must ch the Symbol comparison Table (see below) @

Start MultAlin !

Clear Entire Form |

08108212 | GENSCAN_pre
YLROZ7c
tyrB
2tyrB
HHE1678
HHA1937
PA3139
XFO036
aspC
ZaspC
vC1293
HI1617
PHOG21
HHBO540
HHAO719
VCAO513
nl10405
PROS70
CT637
CPnO740
TKL106w
Consensus

08508312 | GENSCAN_pre
TLROZ27c
tyrk
ZtyrB
HHB1678
HHA1937
PA3139
¥F0036
aspC
ZaspC
¥£1293
HI1617
PHOG21
HHBO540
HHAO719
VCAOS13
AL10405
PAOS70
CT637
CPn0740
YKL106u
Consensus

08108212 IGENSCAN_pre
YLRO27c

tyrB
2tyrB
HHB1678
HHA1937
PA3139
XFO036
aspC

1 10 20 30 a0 50 60 70 80 90 100 110 120 130
HSOICKRGLLISHRLAPARLRCKSTHFSEVOHGPPDAILGYTEAFKKDTHPKKIHLGAGAYRDDHTAPFYLPSYREREKRYYS-RSLDKE—-YATIIGIPEF YHKATEL ALGKGSK—
HHKRTOEYKHTRATHS----ATLFHNIELLPPDALFGIKARYGADORATKY DL GIGAYRDONGKPHYLPSYKAREKLIHHDSSYNHE—=YLGITGLPSLTSHARKIIFGTOSD-
HFOKYDAYAGDPIL TLHERFKEDPRSDKYHLSIGL YYNEDGIIPQL QAYAEAEARL NAOPHGASL ——YLPHEGLHC YRHALAPL LFGADHP-
HFOKYDAYAGDPILTLHERFKEDPRSDKYHLSIGL Y YHEDGIIPOLKAYAEAEARLHAYPHGASL - YLPHEGLHS YRHALAPLLF GADHP-

HYRHIEYYPGDPILSLVE TFKNDPRPEKYHLSIGIYFDDEGKHPYLESYSRAETARARAP-APSP-—YLPHEGLOT YRSAYOHLLF GKDHP--

HYRHIEYYPGDPILSLYE TFKNDPRPEKYHLSIGIYFDDEGKHPYLESYSRAETARAAAP-APSP-=YLPHEGLDT YRSAYAHLLF GKDHP--
HSLFSAYEMAPRDPILGLHERFHADTRPGKIHLGYGY Y YHEEGRIPLLRAVOAREKARIEAH-APRG—-YLPIEGIAAYDOGYOKL LFGHESE-:
HPLFTDYELYPGDPILSLHDTYNADTRTHKYHLGIGI YCDESGCIPLLRAVQAVEEQLAKHP-KPRG—-YLPIDGLPATIKATOALLFGYDSP-:
HFEHITARPADPILGLADLFRADERPGKTHLGIGYYKDETGKTPYL TSYKKAEQYLLEHE=-TTKH--YLGIDGIPEFGRCTAELLFGKGSA--
HFEHITARPADPTLGLADLFRADERPGKTHLGIGYYKDETGKTPYLTSYKKAEAYLLEHE-TTKH--YLGIDGIPEFGRCTAEL LFGKGSA--
HHSSIIPSHPHLTHHCFHFEKYYARPADPILGL TEEFKKDPRTDKINLGYGIYKHEAGETPYLATVKKAEARLLESE-K TKS—~-YLTIEGTAEYGLAYOKLLF GAHSD-:
HFEHIKARPADPILGLGERFKSETRENKTHLGIGYYKDAAGTTPIHHAYKEAEKRL FDKE-KTKH-=YLTIDGIADYHEQTKALLF GKDSE--
HFEHITAAPADPILGLGESFKAETRDNKTHLGIGY YKDAKGHTPTHRAYKEAEKRL FDLE-HSKH--YLATDGYAEFHACTKEL LF GADSE--
HFFKHIEARPADPILGLGERFKAETRPEKYHLGIGY YKDASGATPLYKAYKEREKRLLESE-TTKN--YLTIDGYADYHAOT OILLFGKDHE-:
HFFKHIEARPADPILGLGEAFKAETRPEKYHLGIGY YKDASGATPIYKAYVKEAEKRLLESE-T TKN--YLTIDGYADYHEQTOILLFGKDHE—

HLPEFQRY-=YTFHF THLPAPVLDPILSLSYAFRHDPRPOKYDLGIGYYKNSLGETPTHRAYAL ADDKYYASA-K TKS—=YYGLAGCEEFHASHHAL YL GSTLD-
HFEDLOPAPADKILALIGL YRADPRPHKYDLGYGY YKDRDGKTPYHRAVREAEKRLLHSO-DTKT -~ YLGLAGDTGFHAYHAKL AFGPGAD-
HSHFAKYARVPGDPILGLLDAYRHDPRADKLDLGYGY YKDAAGLTPILRSYKLAEQRLVEQE-T TKS—-YVGGHGDALFAARLAEL AL GAASP-:
HSLFEQLPSFSPDSTLGLAGAFQEDPREDKTHLLLGT YEREKKRY GGFSSYRKAOSYFFDDE-KDKH--YLPIKGSSTFLEEHAAL CFGEVDA-
HSFFHHIPTFSPDATLGLOHYFFADKRPEKYHLYIGY YEHPOKRY GGLSCTRKAOTYTLEEE-ONKS--YLPTSGLATFL DEHREL YFGAYDP-
l|LRTRLTNI:SLIlRPYVTSSLSRVPRHPPDK\.'LELSEHFKKVKNVNKIDLTVEIYKDEIIEK\'TTFPSVRKHﬂkLIESHLELNKNLSVLPITESKEFQENVHKFLFKESEPGFEPF\'LHHDRISF
[P SRR N | 1Y) R PP S L -3 1 O UYL 0 - PPN PP SRR, T 10 A P £ 7 -

131 140 150 160 170 180 190 200 210 220 230 240 250 260

RAOSISGTGAL RIGAAFLAKFHAGHRETYIPSPSHGHHYATFEHAGL PYNRYRYYDKDTCALDFGGLTEDL KKIPEKS:
YOSLSETGALHISAKFFSKFFP-DKLYYLSKP THAHHHAIFENOGLKTATYPYHANE TKSLOLNGFLHATOKAPEGS:
IOTLGESGALKYGADFLKRYFP-ESGYHYSDP THEHHYAIFAGAGFEVSTYPHYDEATHGYRFHOLLATLKTLPARS:
TATLGESGAL KYGADFLKRYFP-ESGYHYSDP THENHYATFAGAGFEYSTYPHYDEATHGYRFNDLLAHLKTL PARS:
YATLGGSGAL KYGADFLHRHFP-EARAYYSDP THDNHRGIFEGAGFEYGTYPYYDPATYGYKFDEHTAFFNTLPENS:
YOTLGESGALKYGADFLHRHFP-ERRATYSDP THDHHCGIFEGAGFEVGTYPYYDPATYGYKFDEHTAFFHTLPENS:
TOAYGGTGAL KLGADFLKRLL P-DATYATSDPSHENHRAL FEARGF PYANYRYYDAASHGYHRAGLLEDL NAL PARS:
SOTIGESGAL RYTAEVLKAOYLP-HATYATSRPSHENHRALF TARGFKIEDY TYFDTLGHAYDF TGHYADLAKLOPKT-
AOTPGETGAL RYARDFLAKNT S-YKRYHYSHPSHPHHKSYFHSAGLEVREYAYYDAENHTLDFDALIHSL HEADAGD-
RAOTPGGETGALRIARDFLAKNT S-YKRYHYSNPSHPHHKSYFNSADLEYREYAYYDAENHTLOFDALINSLNEADAGD:
RAOAPGGT GAL RYAGEF IKROL G-DYKYHISHP THANHHGYFHARGLETTAYAYYDAKAKDKDFARHLADL EQAEKGD:
VOSLGGTGAL RTAREF TKROTK-AQHYUTSTP THPHHNATFHAYGHTIREYRYYDAERKALDHEHLLEDL SOASEGD:
YOSLGETGALRIAREF IKROTK~SOHYHISTP THPHHHAIFHAYGHTIREYRYYDAENKCLOMDHLIADL SHAGEGD-
RAOSLGGTGAL RTAREF AKRALN-AQTTHISHP THPHHHATAKAYGIQDKPYRYYDAAKHGLOHDGHIEDL SAARKGD:
AOSLGGTGAL RTAREFAKRAOLN-AQTTHTSHP THPHHHATAKAYGIQDAPYRYYDAAKHGLOHDGHTEDL SAANKGD:
IOTPGASGAL RHLGOLHRYAQP-DTTYHITOPSYYHHKPYHEARGLKVRYYRYF SRE TKHVDTEQHLADL ADAGTKD-
ROAPGGSGAL RLYAELLKRTRS-DATIHL SDP THPHHHPYHRARGL OTREY PYFDAASGAYRFDDHLARL RTAKSGD:
TATPGGTGAL RLAGDF TAHCL P-GRGIHL SDP THPTHE TLFARRGL KYSHYPYYSADNR-LDYEAHLAGL ERTPAGD:
YOAIGETGALHLGASYYANASL~AGKYYIPSOTHGHHSRIFAHOGLALEYYPYYDQE TKELDLOGLKATL RSAPETS: LVLLHCCCHHPTGKDIPLSEHPETTTIIKERDLIPFFOHAYLGF
FOSLGGETGALHLGARLLSYAKG-SEKYYYPEQTHSHHIRIFSOEGLEVIRYPYYSKEQKOLLFEPLIAFLKEVEKHNS: ==¥ILLHGCCHNFTGVYDFTEDMHKELAILHKERELIPFFDTAYOGF
VHTLSETEHLHVHHKFLHLFI--SRI]IHIPI]FSHHNHKNIFﬂNNEFE-NI\'R"SYVKI]ﬁﬂII]II]EHIE[lLKTFHVNNHHENNKNPPEIILHHEEHNPTEL[IPTKE[IHEKIII]TIYELKHVPIVI]HHVHEL

-T¥LL HRCAHHPTGYDPTLEQHRE ISALYKKRNLYPF IDHAYOGF
-TFYLHSCAHHPTGLOPTSEQHYQIVDATASKNHIAL FOTAYOGF
-IVLLHPCCHHPTGAOLTHDOHDAYIEIL KARELIPFLDIAYOGF
-T¥LL HPCCHHPTGADL THDOHDAYTETL KARELTPFLDIAYOGF
YLILHPCCHHPTGYDHSERQHDEYLHITKTRKLIPFHDIAYOGF
YLILHPCCHHPTGYOHSEQQHDEVLHITKTRKLIPFHDIAYOGF
-T¥¥L HRCCHHP T GYDLELDDHKOYL DYLKAKGHYPFLDTAYOGF
¥YLLHGCCHHPTGADLSRDQHKALYALFQERALL PCIDLAYOGF
VVLFHGCCHHPTGIDPTLEQHOTLAOLSYEKGHLPLFDFAYOGF
¥YLFHGCCHHPTGIDPTLEQHOTLAQLSYEKGHLPLFDFAYOGF
¥YLLHGCCHHPTGIDPTEQEHEYLAKLYADKGLL PLFDFAYOGF
AYLLHGCCHHPTGIDPTPEQHOELARLSAKNGHL PLFDFAYOGL
VVLLHGCCHHPTGIDPTPAQHOOLAKHSEEKGHL PLFDFAYOGF
-T¥LL HGCCHHPTGIDPTPEQHETLAKLSAREKGHL PLFDFAYOGF
-T¥LL HGCCHHPTGIDPTPEQHETLAKLSAEKGHL PLFDFAYOGF
VVLLHGCCHHPTGADIOFSAHOATTELAOKNGFIPFYDIAYOGF
¥¥LL HGCCHHPTGAHLDARQHAAYTDLHYERGLL PF¥DIAYOGF
¥¥LL HACCHHPTGFDLSHDDHRRYL DY¥RRRELL PLIDFAYOGF

.0..g6t6ALr, a1, ..., ... lwis,ptH HH,  if, . a6Gl.,,.Y.Yud,..... L PO TN wvllH, CcHWPTG, Dk, .qH, ... ..... r.1.Pf D, AYOGF
261 270 280 290 300 310 320 330 340 350 360 370 380 390
ATGDIDRDAQAVRTFE ~EE----AARVHSOVKIL IRGLYSHPPYHGARTAAEIL NHEDL RAQHLKDYKLHADRIIDVRTKLKD
ATGDLDKDAYAYRLGY- ~AOHKTIKPAYTSOLAKIIRSEYSHPPAYGAKIVAKLLETPEL TEQHHKDHYTHSSRITKHRHALRD
GAG-HEEDAYAIRATI A AGRYLGALKATYRRHYSSPPNFGAAYYARYL HDEAL KASHLAEYEEHRTRIL AHRQEL VK

GAG-HEEDAYATRATA
GGD-LDSDAYAYRKAY:
GGD-LDSDAYAYRKAY-
GHG-TEEDRAARYRLFA:
HOG-IDADAYAIRLLA
ARG-LEEDREGLRAFA.

AGRYLGOLKATYRRHYSSPPHFGAQYYARYLHDEALKASHLAEYEEHRTRILAHROEL YK
ADLYFGOLKF TYRRIYSSPPAHGAY LAADVHNSPEL YALHONEY YHHRDRIRAMROKL YD
ADLYFGALKF TYRRIYSSPPAHGAY TAADYHHSPEL YALHONEYYHHRDR IRAHROKL YD
SARVLSOVKRYIRTHYSHPPTHGASYYSSYL HSPEL RALHEQEL GEHRDRTRDHRLAHYVE
AQATOSOVKRITIRTIYSSPSAHGAYLYAGYLHSHELRTLHEQEL TOHRERTHGLRAGLYA
--VI]RHFS[IHKHHIRHNVSNFPHHEHSVVHTILSNI]HLRHI"EHELTDNRHRIHRNRHLFVN
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Consensus

08:08:121 GENSCAN_pre
27c
tyrB
ZtyrB
NHB1678
HHA1937
PA3139
XF0036
aspC
ZaspC
YC1293
HI1617
PHOG21

PTIYCEP TTHEAELR H RS
YORAFSOHKARTRANYSHPPAHGASYYATIL SHDALRATHEQEL TDHRORTORHRALFYH
YDRAF SQHKARIRANY SNPPAHGASY YATLL SHOALRATHEQEL TDHRORIORHRALF YN
AETAFSQVKAIIRSIYSHPPAHGAAYYTYLL NHPELRAEHEREYAEHRERIOEHRYLFYH
ASTSLTQVKSIIRTLYSHPASHGGATYATYLNDAOLROEHENEL TEHRERIKKHRHLF YO
ARTALTQVKTIIRTLYSHPASHGATTYSHYLKDSOLRAEHENEL TEHRERIKOHRSOFVE
ARRAHSAYKTIIRTLYSHPASHGANTIAL YL KNDDLKAQHIAEL DEHRGRIKAHRAOKFYG
ARRAHSAYKTITRTLYSHPASHGANTIAL YL KNDDLKAQHTAEL DEHRGRTKAHRAKFYE
YTHARGKHLTLARSTY THPPDHGAAL YKTYL ROEQL TRATHKOEL SEHAARLL TLRKHLCH
ADYAHSQHLSAARANY SHPPDHGAARYRLYL EDASLRADHEAEL EEHRLRHLRLRYAFAE
LTOLRSOLAFLARNLHS TPPAHGAEY YARLL GOSELKGLHOEEYEGHRSRIASLRIGLYE
RASG-IEEDRRPYRLCI- AGYTTFYAGGASKIFSLYGSRYGFFGAIHODK: LHRILSFLEEQIRGEYSSPAREGYAIYTSIL SHPYLROEHELELHGIRQSLEETRSSFYI
AHG-IELDRKPTEIFI--—5——--EGNTYLYAASSSKHFAL Y GERVGYFAYHSTFT— LVKIHSFLEEKIRGEYSSPORHGYEIYSTIL SHPYLKEEHQSELHFIRESLGKHRTRFY(Q
ESENLLKDHYLLRLELNVNKYPNH5NEIFLEﬂSFHKNNELYEERVESLSVITPHTRNNEKFNPLﬂﬂKNSLﬂﬂNIDSﬂLKKIVRENY5SPPEYE5RVVNVVLSDFKLKQQNFKDVDFHVQRLHHVRQEHFD
..G.1e.Da, .. Rl.a,..0sirerassava, 5 sKnfebTeiRuba, ,v.auiiiasrasnrsrasrasns.salk, iR, ,y5,Pp,hGa, v, 1L, ...L,a 0, .81, ,mr,ri, . R, . v,

v YETTY v
~HKELTYASSYSKNFGL YNERYGACTLYAADS:
~HKELIYASSYSKHFGL YNERYGACTLYAADS:
~NSEILYASSF SKNFGL YNERYGAF TLYAPST-
~HKELLYASSF SKNFGL YNERYGAF TLYRENRA:
~-HKELLYASSYSKNFGL YSERYGAF TLYRETE:
-NTELLTASSYSKNFGHYNERYGAF TLYAEDE:
~NTELLTASSYSKNFGHYNERYGAF TLYAEDE:
~HEEHLITTSCSKHFGL YRERTGAATYIGKHQ:
~YPEHYYASSCSKNFAYYRDRYGAAHYLARDS:
GOG-LEEDAMAYRLFA-- ~LPE¥YLYTSSCSKHFGL YRDRYGAL IYCAQNA:

ARG-LEEDREGLRAFA-
ARG-LEEDREGLRAFA-
ASG-YEEDRAGLRIFA-
ANG-LDEDAYGLRAFA-
ANG-LEEDAFGLRTFA-
GHG-LEEDAYGLRYFL-
GNG-LEEDAYGLRYFL
GDG-1 EQDAOGLRYHA--
GOG-LERADALGLRLLA-

391 400 410 420 430 440 450 460 468
I

HLIKLGSSONHDHIVHOIGHFCF TGLKPEQVOKLIKDHSYYL THDGRYSHAGY TSKHYEYLAESIHKYTK
HLYKLGTPGHHDHIVHOCGHFSFTGLTPOMYKRLEETHAYYLYASGRASIAGLNOGHYEYYAKAIDEYVRFYTIEAKL
YLSTEHPERHFDYLL HORGHFSYTGL SAAQYDRL REEFGY YL TASGRHCYAGLNTANYARYAKAFARYH
YL STEHPERNFDYLL HORGHFSYTGL SAAQYDRL REEFGYYL TASGRHCYAGL NTANYARYAKAFARYH
YL TAATPHRDFTYFIKORGHFGYTGLSYEQYRRLRDEFAYYLLDSGRHCYAGLHNTSHTDYVARAFAEYLK
VLTAQIPDRDFTYFIKORGHFGYTGLSYEQYRRLRDEFAYYLLDSGRHCYAGLNTSHTDYYARAFAEYLK
OLAAHGAKRDF SFYGRORGHFSYSGL TADOYERLKTEFGIYAYSTGRICYARLNKSHLETITKALYQYL
RLTALGAP-EFDFIOROAGHFSYSGLSKIOVDRLRDEFGIYAYSSGRICYAALSOHKLEY YADAVYKYHOG
TLOEKGANRDFSFIIKONGHFSFSGLTKEQYLRLREEFGYYAYASGRYNYAGHTPDNHAPLCERLYAYL
TLOEKGANRDFSFITKONGHFSFSGLTKEQYLRLREEFGYYAYASGRYNYAGHTPDNHAPLCEATVAYL
TLKEVEUDHDFSFIERﬂNEHFSF5ELSKEQVRRLKSELEIYIVESERISUHEHTKSNHLPLEQEIRRUH
LLKEYGREQDFSFT! HFSFSGLTGEQYDRL KNEFATYAYRSGRINYAGTTEDHTIRYL CESTVKYL
LLKHFHSEHBFSFIIﬂﬂNEHFSFEELNPHHHDRLKEEFHIYHVRSERINVHEITEHNIRYLEESIHKVL

HHAO719
YCAOH13
nllo405
PA0OBZ0
CT637
CPn0740
TKL10Gw
Consensus

| Available files:

-Sequence Input file
-Chster file
-Results as a fasta file

-Resulfs as a text page (msf)

-Results as postscript page(s) with ESPript (protein only @) ke

LLKAKI DF IIKOHGHFSFSGLTPEQYDRLKHEFALYAYRSGRINYAGITDNNIDYLCESIVKYL
LLKAKGATODFDF ITEQHGHFSFSGLTPEQVDRLKHEFALYAVRSGRINVAGITODHIDYLCESIVKVL
ELRHOHHTROFDF IESHRGHF TYLGF SAEOHGRLREEFALYGYADGRINIAGL TEKDIPYYAHALIHVS
ALRROSHSDRFDFYASHRGHFSRLGL TEAQYERLRAEHGY ¥ HYGDSRINYAGLPEDGHDALAKALYSYLD
ALAPHGLAERFAHYGAQRGHFSY TGLSPAOVARLRDEHAY YLYSSGRANYAGLDARRLDRLAGATAAVCAD

AHRHY-AGHSFDF TASQKGFFGYPGF SKEQYLFLREELGIYTTAGGRFHLNGITDKNINRY THGFAOAYEYPRSYS
ALRKY-AGHTFDFLLSQHGFFAYPGF SDKAYLFLREQHAYYTTAGGRHHL HGTTEKHIDHYVASFTIOAYEL

RL—---GHPDLYNFAQQHGHF Y Y TRF SPKOYEILRNNYFY¥LTGDGRLSLSGYNDSHYDYLCESLEAYSKHDKLA
.L. ..fdfi..q.GeFsy.gls, OY.rlr . 1Y v, GR. .vagl...n..yla.ai..v..

'4

- Alignment and tree description (rffd) "** Get a better view of your protein family - phylogenetic tree. pruned tree and subtrees. summarised coloured alignment and subalignment
- Results as an html page (needs to enable style sheets)

-Results as a text page with colour indications (need a text editor) @

new

-Results as a gif image

'Add one sequence to the alignment@ e

Cut and paste your sequence here below (FASTA/MULTALIN FORMAT ONLY).
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08:08:12|GENSCAN pre
YLRO27c
tyrB
ZtyrB
NMB1678
NMA1937
PA3139
XF0036
aspC
ZaspC
VC1293
HIle61l7
PM0621
NMB0540
NMAQO719
VCA0513
ml110405
PAQ870
CT637
CPn0740
YKL106w
Consensus

08:08:12|GENSCAN pre
YLRO27c
tyrB
ZtyrB
NMB1678
NMA1937
PA3139
XF0036
aspC
ZaspC
VC1293
HI1l617
PM0621
NMB0540
NMAQ719
VCA0513
ml10405
PA0870
CT637
CPn0740
YKL106w
Consensus

251

PFIDMAYQGF
ALFDTAYQGF
PFLDIAYQGF
PFLDIAYQGEF
PEFMDIAYQGEF
PFMDIAYQGF
PFLDIAYQGF
PCIDLAYQGF
PLEDFAYQGEF
PLEDFAYQGEF
PLEDFAYQGF
PLFDFAYQGL
PLEDFAYQGF
PLEDFAYQGEF
PLEDFAYQGEF
PEFVDIAYQGF
PEFVDIAYQGF
PLIDFAYQGF
PFFDMAYLGE
PFEFDTAYQGEF
PIVDMAYQGL
Pf.D.AYQGE

301

YGERAGAFTV
YGERVGCFHL
YGERVGGLSV
YGERVGGLSV
YGERVGGLSV
YGERVGGLSV
YGERVGALST
YGERVGGLST
YNERVGACTL
YNERVGACTL
YNERVGAFTL
YNERVGAFTL
YSERVGAFTL
YNERVGAFTL
YNERVGAFTL
YRERTGAAIV
YRDRVGAAMV
YRDRVGALIV
YGSRVGFFGA
YGERVGYFAV
YGERVGSLSV
Yg#RvGa. .v

ATGDIDRDAQ
ATGDLDKDAY
GAG.MEEDAY
GAG.MEEDAY
GGD.LDSDAY
GGD.LDSDAY
GNG.IEEDAA
NQG.IDADAY
ARG.LEEDAE
ARG.LEEDAE
ASG.VEEDAA
ANG.LDEDAY
ANG.LEEDAF
GNG.LEEDAY
GNG.LEEDAY
GDG.LEQDAQ
GDG.LEADAL
GDG.LEEDAW
ASG.IEEDRR
AHG.IELDRK
ESGNLLKDAY
..G.le.Da.

AVRTFE. ...
AVRLGV...E
ATIRAIA...S
ATRATA...S
AVRKAV...E
AVRKAV. . .E
AVRLFA...Q
AIRLLA...E
GLRAFA...A
GLRAFA...A
GLRIFA...K
GLRAFA...A
GLRTFA...K
GLRVFL...K
GLRVFL...K
GLRYMA. . .E
GLRLLA...A
AVRLFA...G
PVRLCI...E
PIEIFI...S
LLRLCLNVNK
..Rl.a....

..EE....
.AQNKTI
LCEALLL
..EAL. ..
..EE....
..EE....
..DE. ...
.LEQLL L.
CET. L
.LET. ...
IVL L.
CETL L
..OT. ...
CET. L
.LAT. ...
LQEL L.
.LAQL ...
CEKL ...
.LD....

. .ADGHDFCL
KLSTVSPVEV
. .AGLP.ALV
. .AGLP.ALV
..MELP.LEFV
..MELP.LFV
. .SGLS.FEV

LEGISNYVV
.HKELIV
.HKELIV
.NSEILV
.HKELLV
.HKELLV
.NTELLT
.NTELLT
.MEEMLT
. VPEMVV
. .LPEVLV
.. .AGVTTFV
.. .EGNTVLV
YPNWSNGIFL

BR D m 2R R

AARVMSQVKI
KPAVTSQLAK
AGRVLGQLKA
AGRVLGQLKA
ADLVFGQLKEF
ADLVFGQLKEF
SARVLSQVKR
AQATIQSQVKR
VDRAFSQOMKA
VDRAFSQOMKA
AETAFSQVKA
ASTSLTQVKS
AATALTQVKT
AARAHSQVKT
AARAHSQVKT
VITNARGKMLT
ADVAMSQMLS
LTDLRSQLAF
LNRILSFLEE

300
AQSFAKNMGL
CQSFAKNAGM
SNSFSKIFSL
SNSFSKIFSL
SNSFSKNLSL
SNSFSKNLSL
SSSEFSKSFESL
ANSYSKSFSL
ASSYSKNFGL
ASSYSKNFGL
ASSFSKNFGL
ASSFSKNFGL
ASSYSKNFGL
ASSYSKNFGM
ASSYSKNFGM
TTSCSKNFGL
ASSCSKNFAV
TSSCSKNFGL
AGGASKIFSL
AASSSKNFAL
CQSFAKNMGL
a.S.sKnfg$

350
LIRGLYSNPP
ITIRSEVSNPP
TVRRNYSSPP
TVRRNYSSPP
TVRRIYSSPP
TVRRIYSSPP
VIRTNYSNPP
ITRTIYSSPS
AIRANYSNPP
ATRANYSNPP
ITRSIYSNPP
ITRTLYSNPA
ITRTLYSNPA
ITRTLYSNPA
ITRTLYSNPA
LARSTYTMPP
AARAMYSMPP
LARNLWSTPP
QIRGEYSSPA
KIRGEYSSPQ
IVRGMYSSPP

.iR..yS.Pp
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http://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shiml

Conserved Domain
- recurring unit in molecular evolution,
whose extents can be determined by

sequence and structure analysis

- performs a particular function

- represented as a multiple local sequence
alignment of proteins containing the domain

22



Conserved Domain Database

Pfam SMART COG KOG PRK

- A position-specific scoring matrix (PSSM) is calculated
- CD-Search can be used to search against the PSSMs
- Manual curation of CDs has begun
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< Conserved
"> NCBI Domains

9E5 ™

CH | 5ITE Map NewSearch | PubMed |  Nucleotide | Protein |  Structure Taxonomy | Help

Search Conserved Domains on a protein

Search against database: |CDD -- 24083 PSSMs ~|

Enter Protein Query as Accession, Gi, or Sequence in FASTA format
>08:08:12 |GENSCRN predicted peptide_2|424_za =
MSQICKRGLLISNRLAPALLRCKSTHFSEVQMEPPDAT LGVTEAFKKDTHPRRINLGAGE
YRODONTQPFVLEPSVREAEKRVVSRSLDKEYATIIGIPEFYNKATELALGEGSKERLARKHN
VTAQSISGTGALRIGAAFLAKFWOENREI Y IPSPSWGNHVA I FEHAGLPVNRYRY YDKDT
CALDFGGLIEDLKKIPEKS IVLLHACAHNFTGVDPTLEQWREI SALVKRRNLYPFIDMAY
QGFATGDIDRDAQAVRTFEADGHDFCLAQS FAKNMELY GERAGAFTVLC SDEEELARVME
QVEILIRGLYSNPPVHGARIAAFRILNNEDLE OWLKDVELMADRIIDVRETELEDNLIKLG
SSQNWDHIVNQIGMFCFTGLEPEQVQRL HSVYLTNDGRVSMAGVT SKNVEYLAESTH ;I

Submit Query Reset | I Force live search

Conserved |
Domains

NewSearch [ PubMed | Nudeotide | Protein | Structure | Taxonomy | Help

Query sequence: [(local sequence)lglf08:08:12 | GENSCAN_predicted_peptide_2|424_aal

€ Concise Result @ Full Resut [ Show Search Information

Click on the colored bar for 2 conserved domain to view your guery sequence within the multiple sequence alignment for that
domain. To see only the sequences used to generate the domain, chcyn its PSSMID in the tabular summary.

PRK09257
Aminotran_1_2
C0GO436
PRKO8E37
HisC
PRKO5764

PRKQZ366

AROS

Descriptions

H Title Pssmid Multi-Dom E-value
]

HIPRKD9257, PRKO9257, aromatic amino acid aminotransferase. 82888 No 1e-143
Hpfarn00155, Aminotran_1_2, Aminotransferase class | and Il 84568 Mo 28-72
HCOG0436, COG0436, Aspartatefyrosine/aromatic aminotransferase [Amino acid transport a.. 30785 No 2e-16
HIPRKDBE37, PRKOBE3T, hypathetical protein. 76748 Mo Ze-10
HPRKO7568, PRKO7568, aspartate aminotransferase. 82279 No Te-06
HC0OG0073, HisC, Histidinol-phosphate/aromatic aminotransferase and cobyric acid decarbo.. 30428 No 1e-05
HIPRKDE348, PRKOG348, aspartate aminotransferase. 75516 No 4e-05
HIPRKO7590, PRKO7590, L L-diaminopimelate aminotransferase. 82293 No Ge-05
HIPRK0GE836, PRKOGA36, aspartate aminotransferase. 82018 No 1e-04
HIPRKO5794, PRKO5794, aspartate aminotransferase 81751 No 1e-04
HIPRK07550, PRKO7550, hypothetical protein 82268 No 2e-04
HIPRKOBE36, PRKOBE3E, aspartate aminotransferase. 82709 Mo 3e-04
HPRKD8362, PRKO8362, aspartate aminotransferase. 82623 No 3e-04
HPRKO5957, PRKOSA57, aspartate aminotransferase. 81800 No Ge-04
HPRKOS764, PRKOS764, aspartate aminotransferase. 81732 No 0.001
HIPRKO7366, PRKOT366, Succinyldiaminopimelate transaminase. 76060 Mo 0.009
HIC0OG1167, AROS, Transcriptional regulators containing a DNA-binding HTH domain and an a... 31361 Yes 0.005

Search for similar d in architectures
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965 =

Entrez I CDD [ Structure Protein Help

51448: TyrB, with user query added &

Aspartate/tyrosine/aromatic aminotransferase [Amino acid transport and metabolism]

Structure

Alignment

Reformat | Format: ICﬂmpact Hypertext | Row Display: |up to 10 vI Color Bits: | 2.0 bit vI Type Selection: [top listed sequences =l

3TAT_A ARLNRQP. [1].
query 2 RVWVSRS
1ARS QYLLENE
1RRT ENITAL

-EELVDNIFAT.

gi 19703677
gi 1168262
gi 15794820
gi 15602486
gi 19114176
gi 6322743

HRL

N e -

o
n

STAT A
query

1BRS TQELLFGKGSA
1BRT

LFGKGSA
gi 19703677 v :
gi 1168262
gl 15794820

iLLFGEDNP




s
— NC Conserved |
- NCBI Domains .

SITE P Entrez [ CDD [ Structure Protein Help

448: TyrB, with user query added &

Aspartate/tyrosine/aromatic aminotransferase [Amino acid transport and metabaolism]

Other Related Conserved Domains &

Program: |Cn3D -
Drawing: | Al Atoms 'I
Aligned Rows: |upto 10 'I

Download Cn3D

=

STAT &
query

1ARS

1ART

gi 13703677
gi 1168262
gi 15794220
gi 15602436
gi 19114176

gi 6322743

3TAT & ATIQTLGG
guery IVIAQSISGT
1RRS RTAQTP
1RRT RTAQTPGG
gi 19703677 n

gi 1168262

gi 15794820

Mame: TwrbB

fspartate/tyrosinearomatic aminotransferase [Amino acid transpork -
and metabalisrn]

Skruckure summary:

PDE 3TAT (MMDE 11042)
3TAT_A: gi 5822524 ([Escherichia coli] Chain &, Tyrosine Aminokransferase _I

Show Snnokations Panel Show References Panel Dismiss
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TyrB - Sequence/Alignment ¥iewer |
Wiew Edit Mouse Mode Unaligned Justification  Imports

TAT A
LSRR

TARY

IART
 1STO3677
i 11s&262
i 15794820
| 15602486
19114176

AVATRATABAGT - e pALYVENEFEEI FELYGERVEGLE VM~ - v v e e e e e e e e CEDAEAAGRVLGQLEATVRRENYESE
AQAVRTFEADGh~ ~ e dFOLAQEFAKNMGLYGERAGAFTVL ~CEDEEEAARVMBEQVEILIRGLY BNP

AEGLEAFAAMHE ~~ ~ee LI VARBYEENFGLYNERVGACTLY ~AADEETVDREAFSOMEAATRANYINE
AEGLRAFAAMHE ~ ~ ~ee LI VARBYBENFOLYNERVGACTLY ~AADBETVDEAFIOMEAATRANY 3NE
TEELRELLIGMpkn -~~~ i IFMVAFELEIEELEIVOMREIGAQTAV ~ - v v e e e e e BEDEEVIQEFKDALPFECRTTWENT
AVYGLRAFAANHE mm e e e L LV AR FSENFGLYNERVGAFTLY m e e i e s AENAETASTELTOVESIIRTLYENE

AYAVREAVEME L ~~ ~epLFVENEFEENLELYGERVGGLAVY ~ v CPHEEEADLVFGOQLEFTVERIYEGE
A_rGLRTFAKNHk ~~~~~~ e LLVARAY SENFGLY SERVEAFTLY ~ e AETﬁOIAATALTOVKTIIRTLYSNP'
4 »

v
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User Annotations
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Style Options i

Settings ILabelsI Detailsl

- Rendering Settings

Group Show Rendering Color Scheme User Color
Protein backbone: I Trace j I Tubes L] I User Selection L' :I
Protein sidechains: v I Tubes L] l User Selection Ll |
Nucleotide backbone: [Tlace Zl ITubes El IMolecuIe ZI -
Nucleotide sidechains: v |Wire LI | Molecule LI -
Heterogens: v [Ball and Stick x| |Element ~| -
Solvents: = I Ball and Stick _'_] I Element _'_l -
Connections: v [ Tubes | |User Selection ~| I
Helix obiects: [ [with srows =] [Object =
Strand objects: o I\N"ith Arrows :_l IDbiect ZI -
Virtual disulfides: v l
Hydrogens: | | Background: -

Done Cancel Apply after each change? v Apply |
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